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7KH
3\URSH
PLQHUDO
7KLV PLQHUDO UDQNV DPRQJ WKH JDUQHWV ZKLFK EHORQJ WR WKH QHVRVLOLFDWHV LQ WKHPLQHUDORJLFDO V\VWHP *DUQHWV
FU\VWDOOLVHLQWKHWHVVHUDOV\VWHP(YHQLIWKHVWUXFWXUHRIWKHPLQHUDOVLVDQDORJRXVWKHFKHPLFDOFRPSRVLWLRQYDULHV
7KHUHIRUH D JHQHUDO IRUPXOD LV XVHG IRU WKLV JURXS RI PLQHUDOV QDPHO\ $%=2 7KH FKHPLFDO IRUPXOD RI
S\URSHLV0J$O6L2,QWKH0RKV
VFDOHRIKDUGQHVVWKHKDUGQHVVRIWKHPLQHUDOUDQJHVDURXQG3\URSHRFFXUV
LQLUUHJXODUJUDLQVWKDWPD\H[FHSWLRQDOO\UHDFKDOPRVWFP7KHFRORXURIWKHPLQHUDOLVUHGRIGLIIHUHQWVKDGHV$
VPDOO FRQWHQW RI&U2 JLYHV WKH%RKHPLDQ S\URSH D EHDXWLIXOO\ GHHS GDUN UHG FRORXU7KH LQFUHDVHG FRQWHQW RI
SLJPHQWVVKLIWVWKHVKDGHWRDOPRVWSXUSOH>@7KLVVWRQHFDQUHVLVWPXFKKLJKHUWHPSHUDWXUHVWKDQWKHNLQJ
DPRQJJHPV±WKHGLDPRQG
*HQHVLVRI3\URSH
3\URSHLVSDUWRIPDJPDWLFURFNVVXFKDVSHULGRWLWHGXQLWHDQGOKHU]ROLWH,WDOVRRFFXUVLQWKHLUHTXLYDOHQWVZKLFK
ZHUHODWHUDIIHFWHGE\WKHSURFHVVHVRIVHUSHQWLQLVDWLRQ1H[W LWFDQEHIRXQGLQNLPEHUOLWH WKHSDUHQWPDWHULDORI
GLDPRQG,QWKH&]HFK5HSXEOLFWKLVPLQHUDOFDQEHIRXQGLQWKHURFNVRIWKHFU\VWDOOLQHFRPSOH[RI.UXãQp+RU\
0WV OKHU]ROLWH WKHFU\VWDOOLQHFRPSOH[RI.XWQi+RUD HFORJLWHSHULGRWLWHDQG LQ WKH%RKHPLDQDQG0RUDYLDQ
EUDQFKRIWKH0ROGDQXELFXP7KHVHFRQGDU\DFFXPXODWLRQVIRUPHGYLDZHDWKHULQJSURFHVVHVRISULPDU\GHSRVLWV
3\URSHFDQEH IRXQG LQ WKHFODVWLF URFNV WKHUH7KHVWUDWLJUDSKLFDOO\ROGHVWDFFXPXODWLRQ IRUPHGDOUHDG\ LV LQ WKH
$QWKUDFROLWKLFV\VWHPDQGWKHPRVWUHFHQWLQWKH+RORFHQH>@
7KHGHSRVLWVXQGHUH[WUDFWLRQLQ%RKHPLD
,QOLQHZLWKWKHYDOLGOHJLVODWLRQS\URSHEHORQJVDPRQJWKHUHVHUYHGPLQHUDOV$OUHDG\EDFNLQDGHFUHHZDV
LVVXHG WKDW WKHPLQHUDOEHORQJHG WR WKHQRELOLW\7KLVGHFUHHZDVVXSSRVHG WRGHDOZLWKGLVSXWHVRYHURZQHUVKLS
ZKLFKRFFXUUHGEHWZHHQQRELOLW\DQGODQGRZQHUV7KHGLVSXWHVZHUHILQDOO\VHWWOHGLQZKHQWKHQHZ0LQLQJ
$FWHVWDEOLVKHGWKDWERWKSDUWLHVVKRXOGGLYLGHWKHSURILW LQHTXDOSDUWV7KHKLVWRULFDOO\PRVWLPSRUWDQWDUHDIURP
ZKLFKWKH%RKHPLDQJDUQHWKDVEHFRPHNQRZQLQWKHZRUOGLVWKH%RKHPLDQ&HQWUDO8SODQGVýHVNpVWĜHGRKRĜt
7KHUHS\URSHRFFXUVRQDQDUHDRIDERXWNP7KHWHUULWRU\LVERUGHUHGE\DOLQHFRQQHFWLQJWKHPXQLFLSDOLWLHVRI
.RãWLFH±7ĜWČQR±/LEþHYHV0ČUXQLFH±&KUiãĢDQ\±3RGVHGLFH±ÒSRKODY\±&KRWČãRY
7KHVRXWKHDVWHUQERUGHULVWKH2KĜH5LYHU7KHRFFXUUHQFHVRIS\URSHDUHERWKLQWKHSULPDU\GHSRVLWVDVZHOODVLQ
WKHVHFRQGDU\RQHV7KHS\URSHEHDULQJJUDYHOVKDYHDGHSRVLWHFRQRPLFVLJQLILFDQFH7KHUHDUHWZRW\SHVRIWKLV
VHFRQGDU\ NLQGRI GHSRVLW7KH ILUVW DQG WKH ORQJHVW H[WUDFWHGGHSRVLW W\SH LV WKH RFFXUUHQFH LQ WKH VHGLPHQWV RI
VXUIDFH EHGV ,Q WKH VHFRQG GHSRVLW W\SH WKH GHSRVLWV DUH RYHUODLGZLWK OD\HUV RI SRVWHULRU VHGLPHQWV RI YDU\LQJ
WKLFNQHVV$SDUW IURPS\URSH WKHGHSRVLWVKDYHDOVREHHQGHVFULEHGIRUDYDULHGDVVRFLDWLRQRIRWKHUPLQHUDOV$
PLQHUDORJLFDOFXULRVLW\KDVDOVREHHQWKHRFFXUUHQFHVRIGLDPRQGV7KHVHFRQGORFDOLW\LVWKH.UNRQRãH3LHGPRQW
7KHORFDOGHSRVLW9HVWĜHYQHDU+RVWLQQpZDVLQRSHUDWLRQEHWZHHQDQG*DUQHWVZHUHH[WUDFWHGIURPWKH
UHFHQWVHGLPHQWV WKH WKLFNQHVVRIZKLFKUHDFKHGDVPXFKDVP*DUQHWVSUHGRPLQDQWO\RFFXUUHG LQ WKH ORZHU
GHSRVLWV ,Q WKH FRXUVH RI H[WUDFWLRQ WKH GHSRVLW \LHOGHG VHYHUDO KXQGUHGV RI NLORJUDPV RI JDUQHWV LQ MHZHOOHU
V
TXDOLW\>@
7KHPHWKRGVRIH[WUDFWLRQDQGSURFHVVLQJRIUDZPDWHULDO
7KHWHUULWRU\RIWKH%RKHPLDQ&HQWUDO8SODQGVKDV\LHOGHGQLFHRFFXUUHQFHVRIS\URSH3URVSHFWLQJIRFXVHGRQWKLV
PLQHUDOZDVQRWSDUWLFXODUO\GHPDQGLQJ7KHJDUQHWLVKLJKO\DEXQGDQWLQZHDWKHUHGVXUIDFHURFNV7KHRFFXUUHQFHV
LQWKHSULPDU\GHSRVLWVDUHQRWYHU\DWWUDFWLYHIRUH[WUDFWLRQ(YHQLIWKHUHZHUHVRPHDWWHPSWVIRUVXFKH[WUDFWLRQLQ
WKH SDVW WKH\ZHUH TXLFNO\ DEDQGRQHG 7KRVH KDUG URFNV FRQWDLQ VXEVWDQWLDO SURSRUWLRQV RI FUXPEO\ JUDLQV WKDW
PDGH WKH SURFHVVLQJ GLIILFXOW 2Q WKH RWKHU KDQG WKH RFFXUUHQFHV RI S\URSH LQ WKH VHFRQGDU\ NLQGV RI GHSRVLW
DOUHDG\ FRQWDLQ VRUWHG UDZPDWHULDO RI JRRG TXDOLW\+DQG KDUYHVWLQJ RI JDUQHWVZDV RQH RI WKH ILUVW 
H[WUDFWLRQ

PHWKRGVXVHGIRUWKLVPLQHUDO7RXULVWVILQGLQJWKHPVHOYHVLQWKHORFDOLW\PD\FRPHDFURVVJUDLQVRIWKHPLQHUDOV
HYHQQRZDGD\VLQWKHWRSVRLORIILHOGVRULQZDWHUFRXUVHV

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7KLV KDUYHVWLQJPHWKRG LV SRSXODU DPRQJ WKH ORFDO DVZHOO DV IRUHLJQ XQSURIHVVLRQDOPLQHUDO FROOHFWRUV ,W LV DQ
LQWHUHVWLQJ OHLVXUH DFWLYLW\ ZKLFK LV HVSHFLDOO\ IDVFLQDWLQJ IRU FKLOGUHQ WKURXJKZKLFK WKH\ FDQ EXLOG D SRVLWLYH
DWWLWXGHWRQDWXUH
:KHQWKHVXUIDFHEHGVRIWKHGHSRVLWEHFDPHSRRULQPLQHUDOLQDJLYHQSODFHDQRWKHUH[WUDFWLRQPHWKRGZDVXVHG
>@VXFKDVVKDOORZVKDIWVLQNLQJRUWUHQFKLQJ7KLVW\SHRIH[WUDFWLRQJUDGXDOO\PDGHDFFHVVWRWKHSURSHUS\URSH
EHDULQJKRUL]RQV,QFHUWDLQORFDOLWLHVWKLVH[WUDFWLRQPHWKRGODVWHGXQWLOWKHHDUO\WKFHQWXU\,IWKHJDUQHWEHDULQJ
OD\HUVRFFXUUHGVKDOORZO\WKHRYHUEXUGHQVHGLPHQWVZHUHUHPRYHG7KLVPHWKRGZDVYHU\FRQYHQLHQWLQWHUPVRI
WKHTXDQWLW\RI WKHH[WUDFWHGJDUQHWV DQGZDVXVHG LQ WKHDUHDRI3RGVHGLFHDQG&KUiãĢDQ\'HHSHUXQGHUJURXQG
ZKHUHWKHRYHUEXUGHQGLVSRVDOZRXOGEHWRRGHPDQGLQJWKHPHWKRGRIVLQNLQJVKDIWVDQGXQGHUFXWVZDVVHOHFWHG
7KLVZD\WKHH[WUDFWLRQSURFHHGHGLQPDQ\ORFDOLWLHVIRUH[DPSOHLQ3RGVHGLFH&KUiãĢDQ\DQG7ĜHEtYOLFH7KH
SURFHVVLQJ RI WKH H[WUDFWHG UDZ PDWHULDO ZDV JURXQGHG LQ WKH VSHFLILF PDVV RI WKH PLQHUDO 7KH H[WUDFWHG UDZ
PDWHULDOLQDZRRGHQER[ZDVILUVWZDVKHGZLWKWKHIORZRIWKHVWUHDPDQGVWLUUHGSHULRGLFDOO\7KLVUHVXOWHGLQWKH
UHPRYDO RI FOD\ DQG ORDP 1H[W WKH PDWHULDO ZDV VLHYHG LQWR WKH UHTXLUHG JUDLQVL]H FRQFHQWUDWH )URP WKH
FRQFHQWUDWH FKLOGUHQ DQG ZRPHQ RI WKH PLQLQJ IDPLOLHV KDQG VRUWHG WKH JUDLQV UHTXLUHG IRU WKH MHZHOPDNLQJ
SXUSRVHV)RULQVWDQFHWKLVH[WUDFWLRQPHWKRGKDVEHHQGHVFULEHGLQWKH/RENRZLF]GRPLQLRQ7KHPLQHUVKDQGHG
WKHVRUWHGJDUQHWVWRWKHPDQRU
VFOHUNLQ0ČUXQLFHIURPZKHUHWKH\ZHUHWUDQVSRUWHGWRWKHQRELOLW\LQ%tOLQD7KH
PD[LPXP H[WUDFWLRQ YROXPHV ZHUH UHDFKHG WRZDUGV WKH HQG RI WKH WK FHQWXU\ $W WKH EHJLQQLQJ RI WKH WK
FHQWXU\ WKHH[WUDFWLRQFROODSVHG ,Q WKH VHFRQGKDOIRI WKHWKFHQWXU\ VXUIDFHPLQLQJZDVJUDGXDOO\HPSOR\HG
%HWZHHQDQGWKHPLQLQJZDVH[HFXWHGE\5XGQpGRO\QS3ĜtEUDP&tQRYHF3ODQWZLWKLQWKH3RGVHGLFH
GHSRVLW6LQFHWKHGHSRVLWKDVEHHQH[SORLWHGE\WKHDUWVDQGFUDIWVFRRSHUDWLYH*UDQiW7XUQRY
7KHKLVWRU\RIUDZPDWHULDOSURFHVVLQJDQGMHZHOU\SURGXFWLRQ 
)RUFHQWXULHVYDULRXVPHWKRGVKDYHEHHQDSSOLHGWRIXUWKHUSURFHVVWKHH[WUDFWHGUDZPDWHULDO)LUVWWKHMHZHOOHUV
XVHGWRFOHDQWKHJDUQHWVE\SROLVKLQJDQGEXUQLVKLQJ>@7KLVSURFHVVLQJPHWKRGKDVEHHQNQRZQVLQFHWKHHDUO\
0LGGOH$JHV7KHVWRQHVKRUWO\ORVWRQSRSXODULW\DQGUHJDLQHGLWLQWKHVHFRQGKDOIRIWKHWKFHQWXU\/DWHURQ
JHPFXWWLQJZDVPDLQO\ LQ*HUPDQKDQGV$VXEVWDQWLDO FKDQJHRFFXUUHG LQ WKH VHFRQGKDOI RI WKHWK FHQWXU\
XQGHUWKHUXOHRI5XGROI,,$WWKDWWLPH&]HFKJHPFXWWHUVEHJDQWRJDLQJURXQGLQ3UDJXH7KHNLQJFRQVLGHUDEO\
VXSSRUWHGJHPFXWWHUVDQGDVKHKDGWKHSULRUULJKWRISXUFKDVHLQFDVHRIH[WUDRUGLQDU\JDUQHWV6LQFHWKHQJDUQHWV
FDQ EH DGPLUHG DV SDUWV RI WKH GHFRUDWLRQ RIPDQ\ REMHFWV VXFK DV YDULRXV MHZHOOHU\ FXWOHU\ ER[HV DVZHOO DV
OLWXUJLFDOREMHFWV,QWKHWKFHQWXU\7XUQRYEHFDPHDQLPSRUWDQWFHQWUHRISUHFLRXVVWRQHSURFHVVLQJ(VSHFLDOO\
DWWKHEHJLQQLQJRIWKHWKFHQWXU\WKHUHZDVDQLQFUHDVHGGHPDQGIRUWKLVJHP)RUWKDWUHDVRQSURGXFHUVIURP
7XUQRY SHUIHFWHG LWV JODVV LPLWDWLRQV ZKLFK ZHUH RI VXFK D KLJK TXDOLW\ WKDW HYHQ QRZDGD\V LW LV GLIILFXOW WR
GLVWLQJXLVKWKHPIURPWKHJHQXLQHJHPVZLWKRXWXVLQJDQ\GHYLFHV
3\URSH EHFDPH DQ HVSHFLDOO\ IDVKLRQDEOH JHP EHWZHHQ WKH V DQG V $W WKDW WLPH VWRQHFXWWLQJ VKRSV
VWDUWHG IXQFWLRQLQJ LQRWKHU%RKHPLDQ WRZQV DVZHOO7UDGHZLWK WKLV FRPPRGLW\ VLJQLILFDQWO\ IORXULVKHG DQG WKH
JHPVZHUHH[SRUWHGLQWRDQXPEHURI(XURSHDQFLWLHV+RZHYHUWKHWUDGHZDVFRQVLGHUDEO\LQIOXHQFHGE\WKHUXOHU
7KH VHULHVPDQXIDFWXUH RI WKH JDUQHW JHPV LQ %RKHPLD VWDUWHG DURXQG WKH V 6LQFH WKHQ WZR WHFKQLTXHV RI
VSDWLDO VHWWLQJ RI JHPV KDYH EHHQ DSSOLHG WR GDWH 7KH ILUVW WHFKQLTXH LV WKH JUDLQ VHW ZKHUH S\URSH LV LQVHUWHG
EHWZHHQZLUHVMRLQWWRWKHEDVH8VLQJD&UDQGDOOWKHZLUHVDUHEHQWWRKROGWKHVWRQHVOLNHVPDOOFODZV

,QWKHVHFRQGKDOIRIWKHWKFHQWXU\WKHVHFRQGPHWKRGFDOOHGFODZWHFKQLTXHZDVXVHG7KLVWHFKQLTXHLVXVHGWR
FODPS JDUQHWV LQWR DPHWDO JULG XVLQJ VPDOO ULYHWV )LJ *DUQHW MHZHOVZHUH WKH VXFFHVVIXO UHSUHVHQWDWLYHV RI
&]HFKMHZHOOHUV
ZRUNZRUOGZLGH


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
)LJ$WWDFKPHQWRIWKHJDUQHWJHPVLQMHZHOOHU\GDWLQJIURPWKHWXUQRIWKHWKDQGWKFHQWXU\DXWKRU
VFROOHFWLRQ


D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
)LJ([DPSOHVRI$UW1RXYHDXZRUN
D$QRUQDWHQHFNODFHFRQWDLQLQJS\URSHDQGDOPDQGLQHE$JDUQHWEURRFKDXWKRU
VFROOHFWLRQ

$WWKHWXUQRIWKH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LQ WKH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*UDQiWDUWVDQGFUDIWVFRRSHUDWLYH7XUQRY
ZKLFKKDVEHHQDFWLYH
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SURGXFWVUHSUHVHQWHGWKH&]HFK5HSXEOLFWRJRRGHIIHFWDEURDG
$VXFFHVVIXOSUHVHQWDWLRQZDVWKH(;32LQ%UXVVHOVZKHUHWKH*UDQiW&RRSHUDWLYHUHFHLYHGWKHWRSSUL]HIRU
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H[SDQGHG ZLWK QHZ SDWWHUQV DV ZHOO DV UHYLYLQJ WKH ROGHU RQHV RIWHQ IURP WKH HUD RI $UW 1RXYHDX 7KH
FRQWHPSRUDU\ MHZHOPDNLQJIROORZV WKH IDVKLRQ WUHQGV LV UHFRJQLVHG IRU LWV WRSTXDOLW\FUDIWVPDQVKLSDQG WKXV LV
UHDG\WRFRPSHWHZLWKSURGXFHUVZRUOGZLGH
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DJDUQHWEURRFKZLWKWKH3UDJXHVN\OLQHRI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DEURRFKRIWKHHDUO\VGHFRUDWHGZLWKJDUQHWVDXWKRU
VFROOHFWLRQ
6LJQLILFDQFHRIWKHERKHPLDQJDUQHWLQWRXULVP
1RWPDQ\FRXQWULHVKDYHWKHLUFKDUDFWHULVWLFUHSUHVHQWDWLYHLQWKHPLQHUDONLQJGRP7KH&]HFK5HSXEOLFKDVRQHLQ
S\URSH 7KLVPLQHUDO ZDV UHIHUUHG WR DOUHDG\ LQ$JULFROD
V ZRUNZKR FDOOHG LW carbunculus corchedinic, DQG LQ
WKHWKFHQWXU\%RKXVODY%DOEtQFRLQHG WKH WHUPRI%RKHPLDQJDUQHW$W WKH WLPHRI WKHQDWLRQDO UHYLYDORI WKH
WKFHQWXU\LWEHFDPHWKHQDWLRQDOV\PEROWREHDGPLUHGRQPDQ\SRUWUDLWVRIZRPHQEHORQJLQJWRWKHPRYHPHQW
$OUHDG\ EDFN LQ WKH HDUO\0LGGOH $JHV WKH JHP ZDV H[SRUWHG DEURDG ZKHUH LW ZDV IXUWKHU SURFHVVHG 7KLV LV
HYLGHQFHG E\ PDQ\ SUHVHUYHG DUWHIDFWV RI WKDW HUD ZKLFK FDQ EH IRXQG LQ D QXPEHU RI UHQRZQHG PXVHXPV
ZRUOGZLGH)RUFHQWXULHVLWKDVEHHQDSSOLHGWRGHFRUDWHYDULRXVREMHFWVVWDUWLQJZLWKHYHU\GD\RQHVDOOWKHZD\WR
MHZHOVRIDKLJKDUWLVWLFYDOXH7RXULVWVFRPLQJWRWKH&]HFK5HSXEOLFKDYHWKHXQLTXHRSSRUWXQLW\WREULQJKRPH
MHZHOOHU\ZLWK WKH%RKHPLDQ JDUQHW DV YDOXDEOH VRXYHQLUV 7KH RIIHU LV YHU\ZLGH ERWK LQ FRQWHPSRUDU\ MHZHOV
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YLFWRU\ LQ VSRUWV ,WRIWHQKDV LWVSODFH LQ VLJQLILFDQWQDWLRQDOSUL]HVDQGJLIWV8QIRUWXQDWHO\ WKHFRVWRI WKHJHP
PHDQV WKDW LW LVQRW DQ HDVLO\ DIIRUGDEOH VRXYHQLU WREH FRPPRQDW WRXULVW LQIRUPDWLRQ FHQWUHV ,Q DGGLWLRQ VRPH
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2YHUYLHZRIIRUPVRIERKHPLDQJDUQHWSUHVHQWDWLRQIRUWRXULVP
7KHUHFHQW WLPHRIIHUVPDQ\ IRUPVRISUHVHQWDWLRQ IRU WKHSRSXODUPLQHUDO7KHPLQHUDO LVDYDLODEOH IRUFRPPRQ
WRXULVWDVIRULPSRUWDQWSHRSOHIURPWKLVFRXQWU\RUIURPWKHZRUOG7KHPRVWRIWHQZHFDQPHHWLW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 LQVRXYHQLUVLQVLJQLILFDQWKROLGD\FHQWHUVQDPHO\LQWKHSDVWVHHILJE
 LQSUHVHQWVIRUVLJQLILFDQWIRUHLJQYLVLWRUVHJIRU(OLVDEHWK,,
 LQVWDWHDZDUGV
 LQVSRUWDZDUGV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FXOWXUHDZDUGV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DQGVFLHQFHDZDUGV
 LQEDGJHVRIGLIIHUHQWFOXEVDQGRUJDQL]DWLRQVDVHJ6RNRO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VRXYHQLULVYHULILHGRYHUWKH\HDUVDQGLQDGGLWLRQWRLWLVFORVHO\FRQQHFWHGZLWKWKLVFRXQWU\6RXYHQLUVDV\RXFDQ
EX\ WKHP LQ VRPH KROLGD\ FHQWHUV HJ 3UDJXH KDYH YHU\ RIWHQ QRWKLQJ WR GR ZLWK WKH &]HFK 5HSXEOLF DQG LWV
WUDGLWLRQV7KHYDULDELOLW\RIJDUQHWMHZHOVSRUFHODLQDQGJODVVHVWRRVWLOOUHSUHVHQWVDVWURQJFRPSHWLWLRQDQGLVVXUH
WR SUHYDLO7KHRWKHU IRUPRI SXEOLFLW\ FRQVLVWV LQ WKHPDWLF WRXUV DQG H[FXUVLRQVRUJDQL]LQJ3DUWLFLSDQWVRI VXFK
DFWLYLWLHV KDYH D XQLTXH FKDQFH WR VHH WKH ZKROH SURFHVV WKH JDUQHW PLQHUDO SDVVHV GXULQJ SURFHVVLQJ 1DPHO\
VFKRROVROGHUSHRSOHDQGHQWKXVLDVWVIRUPLQHUDORJ\DUHLQWHUHVWHGLQVXFKDFWLYLWLHV,WZRXOGEHEHWWHUQRZDGD\VWR
HQODUJH DQG SURPRWH WKHPHQWLRQHG RIIHU QDPHO\ IRU IRUHLJQ WRXULVP$ WHPSRUDU\ H[SRVLWLRQZDV RSHQ IRU WKH
DERYHPHQWLRQHGWDUJHWJURXSVLQWKHJHRORJLFDOSDYLOLRQRI3URI)3RãHSQêLQ0LQLQJRIWKH7HFKQLFDO8QLYHUVLW\
LQ2VWUDYDXQGHUWKHQDPH³%RKHPLDQJDUQHW±IURPPLQHUDOWRWKHMHZHO´,WLQFOXGHGVDPSOHVLQWRWDOIURPDQ
DXWKRUFROOHFWLRQ%HVLGHVZRUNVRIDUWWKHUHDUHDOVRVDPSOHVRISULPDU\DQGVHFRQGDU\JDUQHWGHSRVLWVLQ%RKHPLD
LQWKHFROOHFWLRQ
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